10-Offshore Borrow Area Fish Food Habits

Introduction

The relative value of foraging habitats within the vicinity of the offshore borrow
areas are examined with respect to potential impacts from the sand dredging operations.
Comparisons of potential trophic support are made between pre-, during and post-
dredging benthic results. The baseline study of offshore fish food habits established that
winter flounder, Pleuronectes americanus, summer flounder, Paralichthys dentatus, and
scup, Senotomus chrysops, were the most common fishes occurring near the borrow
areas for which potential food habits impacts could be assessed (Chapter 10, USACE
1998). Analysesreveaed that small winter flounder fed primarily upon polychaetes
(mainly large lumbrinerids), anthozoans (mainly cerianthid anemones, cf. Ceriantheopsis
americanus) and bivalve siphons. Bivalve siphons were especialy common in larger
winter flounder. Summer flounder captured at the borrow areas fed on amphipods, squid,
fishes and severa large crustaceans, such as stomatopods and brachyurans. The diet of
scup was similar to that of winter flounder, consisting primarily of polychaetes,
anthozoans, amphipods, isopods and crangonid parts.

Comparisons of individua prey taxa contributions to the diet and the total benthos
can be augmented to better determine whether limitations to prey availability occur.
Based on this approach, benthic infauna and stomach contents are divided into
standardized size fractions. An assumption is made that afish of a certain size classcan
only capture and ingest prey of a certain size range, i.e. not too large or too small. The
biomass distribution of prey items is compared with biomass measures from the benthic
samples which allows evaluations of the relative value of the borrow sites as potential
foraging areas for fishes.

Theinfauna diet of winter flounder and their abundance in all three borrow areas
make the food habits of this species of special interest for the purposes of this study.
Winter flounder are considered omnivorous visua predators (Frame 1973) that feed
opportunistically on benthos. For example, juvenile winter flounder fed almost
exclusively on benthic amphipods that form extensive mats on bottom habitats within
Jamaica Bay (Franz and Tanacredi 1992). Little information is available concerning how
changes to benthic communities affect winter flounder feeding habits. Steimle et al.
(1993) present the most relevant information relating how the cessation of sewage sudge
disposal at an offshore site in the New Y ork Bight Apex affected the diet of winter
flounder. In that study, the diets of winter flounder reflected subtle changesin the
benthic community following the cessation of disposal. This report investigates whether
shiftsin prey types or the size classes of prey consumed occurred either during (1997) or
following (1998 and 1999) the offshore dredging operation. Such an occurrence may
indicate how these fish species respond to disturbances to the benthic infaunal
community.
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Methods

Fish were sampled in the spring and fall of 1995-1999 by otter trawling. Prey
biomass was pooled by size class of target predator species based on a technique
developed by Borgeson (1963) and modified by Carr and Adams (1973) and Sheridan
(1979). Stomach contents were removed from fishes immediately after capture. This
was hecessary to retain size characteristics of the prey items for analysis as described
below. Fish were dissected in the field within 15 minutes of capture and their stomach
contents preserved in 10% buffered formalin. Stomachs were pooled in the field within
each combination of area x species x size class (< 10.0, 10.1-15.0, 15.1-20.0, 20.1-25.0,
25.1-30, 30.1-35, and >35.1. cm standard length (SL)). In the lab at the Waterways
Experiment Station, Vicksburg, MS, the material in each pooled sample was rinsed
through a series of nested sieves (6.35, 3.35, 2.0, 1.0, and 0.5-mm mesh), sorted by prey
taxonomic category, and weighed to the nearest 0.1 mg after vacuum filtration.

To estimate comparative values of potential trophic support (i.e. the amount of

benthic biomass available on ag/m2 basis) in each borrow area during each season, the
offshore benthic data described in Chapter 8 were treated in the following manner.
Tables were arranged of biomass values for mgor taxonomic groups sorted by size
categories measured using the same nested sieve series used to analyze the stomach
contents data (6.35, 3.35, 2.00, 1.00, and 0.50-mm mesh). Separate tables were prepared
for each each sampling date. Examination of the stomach contents data was then used to
determine those categories of benthic taxa and specific prey size intervals that were
essentially absent (< 5 percent) from the diets of target predators. These categories were
eliminated from the basic tables of benthic data. The remaining categories were summed
to obtain a cumulative biomass value representing potentially available prey at each
borrow area on each date.

Results and Discussion

The taxonomic identities of prey itemsfor al years of sampling and fish size
classes are given in Appendix Tables 10-1to 10-9. The prey are listed in order of their
relative abundance as a prey item within each taxonomic category. There was a great
deal of consistency between years in the dietary makeup of each taxonomic prey
category, which are summarized in tables by fish species and size class.

Winter Flounder Summary: Spring 1995 trawling efforts aboard the R/V
Argo Maine were successful in obtaining relatively large samples of winter
flounder (795 specimens) covering several size classes in each of the three borrow
areas (Table 10-1). Winter flounder fed primarily upon anemones Ceriantheopsis
americana_and polychaetes Scoletoma acicularum (Appendix 10-1). Winter
flounder in the largest size class tended to contain prey in the largest size class,
whereas smaller flounder contained prey items from a broader size spectrum.
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A similar pattern in prey utilization was evident for flounder taken from
al three borrow areas (Table 10-1). Four prey items account for the mgjority of
the diets of al flounder size classes: anthozoans, polychagetes, amphipods, and
isopods. Anemone crowns and polychaetes combined represented between 75
and 99 percent of the prey biomass in all flounder size classes. Amphipods and
isopods tended to be more important (between 5 and 10 percent of total prey
biomass) in winter flounder less than 15 cm SL. In each flounder size class there
appeared to be a consistent pattern of increasing anemone contribution to the diet
with increasing predator size class. Conversely, the percentage contribution of
polychaetes to the diet tended to decrease with increasing flounder size class (45
to 60 percent of the diet of flounder 10 to 15 cm SL, and 8 percent or less of
flounder in the 25 to 30 cm size range), while anemones became more prominent
(30 to 35 percent in 10 to 15 cm SL flounder, and 75 to 97 percent in 25 to 30 cm
SL flounder).

During 1996 spring trawling, 410 winter flounder containing identifiable
food items were collected. Their distribution among borrow areas and size
classesis given in Table 10-2. With respect to taxonomic composition, the diets
of winter flounder size classesin 1996 strongly resembled those of 1995 samples
(Table 10-1). Anemone crowns once again were a dominant prey item in terms of
proportional biomass, but were much more evenly distributed among predator
size classes than in 1995. Polychaetes were the only additional food item
contributing more than one percent to the total diet of any predator size class with
the exception of tunicates that occurred in the diets of winter flounder from
Belmar Borrow Area (BBA) 6.

With respect to prey size characteristics, as determined by nested sieve
series analysis, winter flounder in the smaller size classes tend to feed across a
broad spectrum of prey sizes. In contrast, winter flounder in the largest size class
(25to 30 cm SL), fed predominantly on large prey items, i.e. those retained on a
6.35 mm sieve. This pattern was relatively consistert for flounder caught in all
three borrow areas in both years, with some divergence by 20-25 cm flounder at
BBA3 and BBAG in 1995.

Winter flounder were collected in small numbersin 1997. During the spring,
winter flounder were not captured at BBA3, only two were captured at BBAS, and 63 at
BBAG (Table 10-3). This may reflect increasing abundance with distance offshore and
water depth as the locations of the three borrow areas lie along a depth gradient. Among
the 65 fish collected in the spring of 1997, fish less than 30 cm SL fed predominantly on
anthozoans, mainly cerianthid anemones. Larger winter flounder fed both on anemones
and fish in the largest prey size category (Table 10-3). Winter flounder were not
collected at any site in the fall of 1997.

A total of 303 winter flounder were captured in the spring of 1998, predominantly
at BBAG (Table 10-4). These winter flounder abundances are considerably smaller than
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the 795 and 407 fish captured during spring baseline sampling in 1995 and 1996,
respectively (USACE 1998). In the spring of 1998, anemones and polychaetes were the
major prey items (Table 10-4). Amphipods and isopods were a consistent, but small
(<10% hiomass), component of the diets of winter flounder <25 cm SL. Aswas
observed during the baseline study period, the percentage contribution of polychaetes to
the diet of winter flounder decreased with increasing winter flounder size (Table 10-4).
Another result consistent with the baseline observations is the dominant contribution of
anemone crowns to the diets of winter flounder in all size classes, where substantial
samples sizes were obtained. Winter flounder prey size characteristics remained
unchanged from baseline conditions and did not appear to differ among borrow area
types. Large prey items (i.e., those retained by the 6.35 mm sieve) were the most
dominant size class consumed, comprising the maority of al prey biomass for nearly
every size class of predator. Three winter flounder were captured in the fall of 1998.

Winter flounder were collected at al three borrow areas in the spring of 1999, but
were not captured in the fall. More winter flounder were captured at BBA6 (n = 78) than
a BBAS5 (n=22) or BBA3 (n =5; Table 10-5). Among the 105 winter flounder
collected in the spring of 1999, fish less than 30 cm SL fed predominantly on polychaetes
and anthozoans, which were mainly cerianthid anemones. Amphipods and isopods were
a consistent, but small (<10% biomass) component of the diets of winter flounder in most
size classes. The percentage contribution of polychaetes to the diet of winter flounder
tended to decrease with increasing winter flounder size (Table 10-5). Winter flounder
prey size characteristics did not appear to differ among the borrow areas. Large prey
items (i.e., those retained by the 6.35 mm sieve) were the most dominant size class
consumed, comprising the mgjority of al prey biomass for nearly every winter flounder
Size class.

Summer Flounder Summary: A total of 398 summer flounder was
collected in fall 1995 trawling efforts (Table 10-6), and 572 were collected in fall
1996 (Table 10-7). The specimens were generally larger in 1996 samples, but
were relatively evenly distributed among borrow areas in both years. Amphipods
were the dominant prey item in most samples of summer flounder within the 15-
30 cm SL sizerange. This pattern was masked in several predator size class
samples by the occurrence of squid or fish, both of which represented appreciable
quantities of biomass, particularly for larger summer flounder. Larger crustaceans
(stomatopods and brachyurans) were notable food items in several size class
samples, mantid shrimp were more common in stomachs of smaller flounder and
crabsin all size classes.

Summer flounder captures totaled 107 in the spring of 1997 (Table 10-8) and 202
in the fal (Table 10-9). In 1998, 36 summer flounder stomachs were analyzed in the
spring (Table 10-10) and 105 stomachsin the fall (Table 10-11). The abundances of
summer flounder were considerably lower in 1997 and 1998 than during the baseline
years (Chapter 10, USACE 1998). The food habits of summer flounder were diverse and
primarily composed of epibenthic organisms. In general, squid, fish and crabs comprised
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the majority of prey items. Squid were especially common in the diets of summer
flounder captured in the fall of 1997 (Table 10-9) and were common only in the diets of
the larger summer flounder during other sampling periods. Infaunal prey items were not
commonly consumed by summer flounder in any size class. Small sample sizes prevent
statistical analyses of whether food habits differed by size class and borrow area site.
Examination of the summary tables (Tables 10-6 to 10-11), however, suggests summer
flounder food habits were similar across fish size class and among borrow area locations.

A total of 70 summer flounder was collected in the spring of 1999 (Table 10-12)
and 85 summer flounder were collected in the fall of 1999 (Table 10-13). The stomach
contents of summer flounder were comprised primarily of epibenthic organisms. In
general, squid (Loligo pealeii), fishes and crabs (Cancer irroratus) comprised the
majority of prey items. Squid were especially common in the diets of summer flounder
captured in the spring of 1999 (Table 10-12). Infaunal prey items were not commonly
consumed by summer flounder in any size class. Small sample sizes prevent statistical
analyses of whether food habits differed by size class and borrow area site, however
summer flounder food habits appear similar across fish size class and among borrow area
locations. Fish were a mgor component of summer flounder food habits in the fall 1999
for most summer flounder size classes on all three borrow areas (Table 10-13). Squid
were present as prey items, but were rot as prevalent as they were in the spring.
Likewise, crab were not a major food item during the fall. The majority of prey
consumed by summer flounder in both the spring and fall were retained by the largest
sieve size (6.35 mm).

Scup Summary: A total of 124 scup were collected in spring 1995 sampling
efforts, and 159 taken in fall 1995 (Table 10-14). Scup captured in spring 1995 samples
were primarily taken from BBA3. The overall diet for pooled spring and fall samples
was very smilar to the diet of winter flounder, consisting mainly of polychaetes,
anthozoans, amphipods, and isopods as well as crangonid parts (Table 10-14). Scup
tended to consume larger prey items, mainly in those retained by the 3.35 and 6.35 sieves
(Table 10-14). However, this may be an artifact of general condition of the prey itemsin
the samples. It must be noted that the absolute weights of prey in scup stomachs was
very small, which hinders meaningful interpretation of patterns. Scup were not captured
during the offshore trawling efforts of 1997 and 1998.

A total of 1,604 scup was captured during the spring sampling period of 1999
(Table 10-15). Most of these fish were in the smallest size class (5-10 cm SL) at all three
borrow areas (Table 10-15). Scup fed on avery diverse array of prey, with copepods,
polychaetes and cerianthid anemones comprising the majority of the identifiable food
items. Prey size was also relatively diverse with fairly even distributions of biomass by
sieve size (Table 10-15). One exception is the predominance of copepodsin the
stomachs of small scup captured at BBA3, which were retained by the smallest sieve (0.5
mm).
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Potential Trophic Support

Potential trophic support was estimated for winter flounder, which consumed prey
in all size classes. Because echinoderms and taxa pooled in the miscellaneous benthos
biomass categories were rarely present in winter flounder stomach contents samples, their
corresponding biomass values were not included in the formulation of estimates of the
available benthic prey biomass. Also, because it was noted that bivalve prey items
consisted primarily of siphons grazed from smaller species, biomass of larger bivalves (in
the 6.35 mm sieve category) was eliminated. Results of this process are shown in Tables
10-16to 10-17.

The available benthic prey biomass provided by annelids, crustacea, and molluscs
(excluding molluscs in the 6.35 mm size class) sampled during the spring sampling
periods of 1995 to 1999 ranged from 2.48 to 30.55 g/nt (Table 10-16). Overall, the
available benthic biomass was greatest in 1995 in all three borrow areas. The spring
available benthic prey biomass was highest in borrow area BBA3 for four of the five
years sampled. Although anemones were an important prey item for winter flounder,
they were rarely captured in the benthic samples of the borrow areas. Winter flounder,
therefore, appear to either be selectively feeding on anemones within the study area or
foraging on anemones at some location outside the borrow areas prior to being captured.

Borrow area BBA3 also provided the most available benthic prey biomass during
the fall sampling periods of each year (Table 10-17). Available prey biomassin the fall
was comparable to the values measured for the spring sampling periods. Annelids
continued to be the most available prey taxon by weight during most sampling periods.
Available prey biomass values were among the lowest recorded for al three stations in
the fall of 1997, which is the first time the areas were sampled after the dredging
operation was conducted. By the spring of 1998, available benthic prey biomass was
similar to values measured in other years with the exception of borrow area BBA3, which
was lower. Available benthic prey biomass at the borrow area was elevated again in the
fall of 1998 (Table 10-17).

Results of this study indicate that the food habits of winter flounder, a benthic
omnivore, and summer flounder, an epibenthic feeder, did not change appreciably
between the baseline time period and the during-dredging (1997) and post-dredging
(1998 and 1999) time periods. Winter flounder continued to feed primarily on anemones,
which were not common at any of the borrow areas. The available benthic biomass of
the prey consumed by winter flounder was greatest at BBA3, which is to the south and
closer to shore than BBAS and BBAG.
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